P2X 7 receptor is an ATP-gated ion channel belongs to the family of ATP-sensitive ionotropic P2X receptors. In modern medicinal chemistry, it becomes increasingly necessary to handle huge sets of structural data. In this study, methods are used that allow us to better understand the structure of large sets of structural data. P2X 7 antagonist activity for a set of 49 molecules of the P2X 7 receptor antagonists, derivatives of purine, was modeled with the aid of chemometric and artificial intelligence techniques. The activity of these compounds was estimated by means of combination of principal component analysis (PCA), genetic algorithm (GA) and artificial neural network (ANN) techniques. PCA preserves as much information present in the complete data as possible. Seven most important PC's to the studied activity were selected as the inputs of ANN model by a robust optimization algorithm: GA. The best computational neural network model was a fully-connected, feed-forward model with 7−7−1 architecture. The developed ANN model was fully assessed by various validation methods, including internal and external validation, chemical applicability domain, and all the validations indicate that the built model proposed is robust and satisfactory. The results show that the proposed method is potentially helpful for the prediction of P2X 7 receptor inhibitory activity from a set of inhibitors. Also, it indicates that a non-linear method such as ANN is superior to a linear method such as PCR in building prediction models. The analysis of these GA selected PC's in the developed model can provide helpful clues to the structural and physicochemical characteristics of molecules contributing to the P2X 7 receptor inhibitory activity; this may help to provide reference information for ligand-based P2X 7 receptor antagonists drug design.
